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Kobayashi, H. (Inst. Quantum Sci., Nihon Univ.) 
The heat transfer characteristics on a stabilizer such 
as the copper are essentially important for He II-cooled 
superconducting coils. For the present paper, a large copper 
disk as the heater was prepared in the parallel channel with 
the pressurized He II, He TIp (Fig. I ). The configuration of a 
channel with two-dimensional streamlines of heat flow 
simulates such as the cooling paths in superconducting 
windings, narrow paces in porous materials, spacers. The 
disk shaped channel is selected by the following reasons; i) 
the heat flows radially with well-symmetrized pattern, ii) the 
heat leak from the hottest part is minimized, iii) the disk is 
large enough to detcct the temperature gradient across the 
radius. 
It has been clarified that the hottest region at the center of 
thc disk is statically covered with the subcooled He I 
(sub-He I) above the critical heat Q, of He lip as shown in 
Fig.2. From the behaviors of temperatures observed, the 
following estimation is possible; as sub-He T grows with the 
increase of the heat input Q, the remains of He II left on the 
surface in the parallel channel keeps on cooling the stabilizer 
without raising suddenly the temperature, even after the 
localized nucleate-boiling state sets in at another critical heat 
Qn. The intermediate state between QA and Qn has not been 
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Fig. I. Schematics of the circular parallel channel The top 
view of the channel, D: 60 mm, 8 mm thick. 
The side view, d: 0.37 mm channel gap. The points indicate 
the positions of the thermometers along the diameter of the 
circular parallel channel. 
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observed in the heat transfer in linear channels, even in 
parallel channels with the low thermal conductive heater 
such as the nichrome [2], the stainless steel [3]. The 
stationary multi.phases on an even surface can be built on 
condition that the heat flowing through the conductive 
stabilizer bypasses the hottest area beneath the layer of the 
poor thermally conductive sub-He I. For the localized 
",covering with the different phases, the heat flux density per 
heated surface area of the stabilizer is inhomogeneous due to 
the bypass effect. The superheating like manners in the 
parallel channel has been also observed in the saturated He 
II and in the subcooled He I. 
The temperatures in the intermediate state both in the 
liquid helium over the heated surfaceTs, (a) and at the center 
of the copper disk Tc, (b) are shown in Fig.2 as a function of 
Q. After the local collapse of superfluidity at Q, at which the 
critical heat is defined, TCI increases continuously with Q, 
while Ts, is fixed at the lambda temperature. As can be 
supposed from the change in Tc, (Fig.2b), the temperature 
of He stuck immediate surface at the center of the disk stays 
not at the normal boiling point but near the lambda 
temperature at the side of sub-He I. The reversible trace 
along the intermediate state between Q, and Q" has been also 
observed with another copper disk of 1.8 mm thick. 
The largest specific heat at T, and the superior of 
thermal conductivity of He IT at 1.9 K link in each other 
across the temperature distribution on the surface. In other 
words, in the parallel channel with high conductive stabilizer, 
the temperature distribution involves simultaneously the 
triple phases coexisting on an even surface in He lip. Each 
thennal property acts effectively not on the transient heat 
transfer but on the steady state heat transfer. 
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Fig. 2. Temperature rises in Ts, (a) and Tc, (b) as a 
function of heat Q. 
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